Supplementary Figure S4 . Organic proxies studied from the BdlC record during the middleto-late Holocene: (a) atomic hydrogen -carbon ratio (H/C), (b) atomic carbon -nitrogen ratio (C/N), (c) portion aquatic (P aq ), (d) carbon preference index (CPI), (e) average chain length (ACL), (f) total nitrogen content (TN%), (g) total organic carbon (TOC%), (h) carbon isotopic composition of the bulk organic matter (δ 13 C), (i) nitrogen isotopic composition of the bulk organic matter (δ 15 N), (j) zirconium -aluminium ratio, and (k) mercury concentration (ppb).
Supplementary Figure S5.
Organic proxies studied from the BdlV record during the Holocene: (a) portion aquatic (P aq ), (b) atomic carbon -nitrogen ratio (C/N) 5 , (c) carbon preference index (CPI), (d) average chain length (ACL), (e) total nitrogen content (TN%), (f) total organic carbon (TOC%) 5 , (g) nitrogen isotopic composition of the bulk organic matter (δ 15 N) 5 , and (h) carbon isotopic composition of the bulk organic matter (δ 13 C) 5 . Nevertheless, Gleissberg cycles are only clear at BdlC; however, they are in the detection limit due to the sampling spacing (red and orange colours). BdlC also preserved a ∼1500-year cycle, not present at BdlV. This ∼1500-year cycle is quite common in marine and terrestrial records in the Northern Hemisphere, and its origin is quite controverted: solar, atmospheric-ocean circulation, or orbital modulation [8] [9] [10] , or even a mixture of the 1000-and 2000-year solar cycles 11 20 . Obtained ∼400-year cycle can be considered a solar cycle, and has impact in the late Holocene humidity from north America to China 21, 22 . The ∼520-year cycle can correspond to the ∼500-530-year solar activity cycle 23 . Those changes in solar irradiance induce NAO anomalies 20, 24 . It has also been related to warm/cold fluctuations during the middle/late Holocene in East Asia 24 , and variations in the North Atlantic circulation patterns 25 . 650-year cycle has been recognised in the storminess frequency, seasonal sea-ice development, and cooling trends at high latitudes in the Northern Hemisphere, in agreement with solar radiation fluctuations 26, 27 .
Those variations at high latitudes could be linked with NAO variations 28 . It has been also proposed as a secondary harmonic of the 1300-year cycle 29 related to North Atlantic thermohaline circulation and/or sea surface temperatures 29 . This is the first mention of the 650-year cycle in continental records, so a mechanism connecting terrestrial and marine environments, such as the NAO, should drive this cycle. Supplementary Table S6 . Simulations of proxy correlations in four different scenarios. As data spacing was different in all these studied proxies, a linear interpolation was performed in order to obtain time series equally spaced (100 and 150 years). Afterwards, the mobile average was worked out along the time series (taking into account either the 3 nearest points or the 5 nearest points) in order to easily identify trends by means of smoothing out data irregularities. Simulations: A) regular interpolation of 100 years sampling spacing and 3 data points moving average. B) regular interpolation of 100 years sampling spacing and 5 data points moving average. C) regular interpolation of 150 years sampling spacing and 3 data points moving average. D) regular interpolation of 150 years sampling spacing and 5 data points moving average. In addition, four different scenarios have been considered: Scenario 1) from 3500 cal yr BP (after the initial bog development) to the present. Scenario 2) from 3500 cal yr BP to 250 cal yr BP (the same time interval as Scenario 1, but without the most recent period of enhanced human influence). Scenario 3) from 4500 cal yr BP (including the initial bog development) to the present. 
